Distinct molecular alterations in complex endometrial hyperplasia (CEH) with and without immature squamous metaplasia (squamous morules).
Several molecular alterations, most commonly PTEN mutations but also K-ras mutations, microsatellite instability, and beta-catenin mutations have been detected in endometrioid endometrial carcinoma (EEC). Specifically, mutations in the beta-catenin gene are seen in 15% to 20% of EECs, whereas immunohistochemical expression of beta-catenin ranges from 13% to 44%, nuclear staining being concentrated in areas of immature squamous metaplasia (squamous morules). Complex endometrial hyperplasia with atypia (CEH-A) is a well-known precursor of EEC, which can also show immature squamous metaplasia. In this study, we compared the immunohistochemical and molecular profiles of 13 CEH-A with and 11 CEH-A without squamous morules (SM) for mutations of beta-catenin, PTEN, K-ras, and microsatellite instability (MSI). In all cases of CEH-A with SM, beta-catenin immunostaining showed strong and diffuse nuclear expression in areas of SM and weak to moderate nuclear expression in the glandular component. Six different beta-catenin mutations were found in 7 of 13 cases (54%) (G34E, G34V, S33C, D32Y, S33F, D32A); however, no mutations of the PTEN or K-ras genes were identified. beta-Catenin immunostaining showed focal nuclear staining in only 2 cases of CEH-A without SM. Only 1 case had a beta-catenin mutation (S45A), which was associated with a K-ras mutation (G12D). Another 3 cases had both PTEN and K-ras mutations (C296Stop Ex 8 and G12V, 244del C Ex 7 and G12D, 251ins TGAT Ex 7 and G13D), and one had a PTEN mutation (G230E Ex 7) only. Of all 24 cases, only 1 case of CEH-A without SM showed MSI. In conclusion, marked differences in the molecular profiles regarding beta-catenin, PTEN, and K-ras mutations were observed between CEH-A with and without SM. beta-catenin mutations might represent a signaling pathway leading to a distinctive morphology in hyperplastic/neoplastic endometrium with SM. Other molecular events such as K-ras or PTEN mutations are likely to occur in CEH-A independently from beta-catenin. Furthermore, morphologic differences between CEH-A with SM and CEH-A without SM seem to correlate, at least to some extent, with the clinical course of the disease. In our series, cases of CEH-A with SM and beta-catenin alterations appeared to have a less aggressive behavior when compared with CEH-A without SM and with K-ras and PTEN mutations.